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Length-Weight Relationships of Selected Marine Reef Fishes from the
South&stem United States and the Caribbean

by James A. Bobnsack and Douglas E. Harper

National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Southeast Fisheries Center
Miami Laboratory
75 Virginia Beach Drive.
Miami, F l o r i d a  3 3 1 4 9

ABSTRACT
Formulae are provided for converting
length estimates to wet weight biomass for
178 fish species from the southeast coast of
the U.S., Gulf of Mexico, and the Carib-
bean. The formulae were empirically
derived from measurements of 31,886
fishes. Species observed but lacking
length-weight data are identified. Data
contributions are solicited for future up-

d a t e s *  

INTRODUCTION
A wide variety of visual censusing methods have

been developed for nondestructive fishery-inde-
pendent stock assessments. Most visual surveys
of reef fishes have been limited to listing species
or counting individuals (e.g., Brock, 1954; Jones
and Thompson, 1978; Kimmel, 1985). A few visual
census methods provide length estimates either
for selected species (Bell, et al., 1985) or for
general fish community structure (Bohnsack and
Bannerot, 1988). Although fish length can be es-
timated underwater, use of these data have been
limited because of a lack of information on relation-
ships between length and weight for a majority of
species. The mathematics of length-weight
relationships has been reviewed by Weatherley
and Gil (1987). Published data usually have been

restricted to single or a few commercial species
(e.g., Starck, 1970; Campbell, 1984).

Length-to-weight conversion formulae would
be helpful in estimating reef fish. biomass.
Biomass data are important for studying and
modeling ecosystem structure, trophic relation-
ships, population dynamics, species impor-
tance, stock characteristics, and fisheries
exploitation. Lengths converted to weights can
be used to estimate catch-at-age for fisheries
analysis. In addition, conversion formulae may
help law enforcement personnel estimate total
catch weights for legal purposes.

PURPOSE
Here we provide a preliminary list of empiri-

cally derived length-to-weight relationships
based on data collected during fishery research
in ‘the Caribbean and off the southeastern
United States. Our intent is to provide a con-
venient reference of length- weight formulae
that can be used to convert size-frequency ob-
servations to biomass estimates for com-
prehensive f ish community and stock
comparisons.

METHODS
Scientists from the Miami Laboratory, SEFC,

have opportunistically collected biological data
on reef fishes from southern Florida from 1980
to the present. All fish were measured with a
standard fish measuring board graduated in mil-
limeters (mm). Fork lengths (FL) were recorded
to the nearest mm by measuring from the tip of
the snout with the mouth closed, to the end of
the middle-most caudal ray. Total length (TL),
measured to the longest caudal ray, was used
for species with rounded or truncated caudal
fins. Weights were measured to the nearest 0.1
g on a laboratory triple beam balance whenever
the fish could be brought into the laboratory.
Fish processed in the field were weighed on
spring- tension cylindrical scales to the nearest
1 0 g .
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In addition to southern Florida fishes, length and
weight information for reef fish were obtained from
the 1985 Caribbean Biostatistical Database.
Bohnsack et. al. (1988) provides detailed analysis
and information concerning this database. For the
purposes of this paper, records for all reef fish
species were extracted and used in the regression
computations. Outliers, data outside of the
general length-weight trend area, were manually
omitted from the analysis.

Weight-length relationships were calculated by
fitting a regression line to the equation:

log w = log a + b log L

which is equivalent to the equation:

W = aLb

where W is weight in grams, and L is length in mil-
limeters and a and b are constants. The regres-
sion constants, standard error of the constants,
and coefficient of determination (R2) were ob-
tained using the least squares data regression
function of the LOTUS l-2- 3 software.

Regressions for species with less than four ac-
tual measurements were derived by forcing the in-
tercept through a point close to the origin by
adding a “zero” data point.

R E S U L T S

Regression formulae are provided for 174 fish
species representing a total of 7,503 individuals
from the South Atlantic/ Gulf of Mexico (southern
Florida) (Table 1) and 32 fish species representing
a total of 24,383 individuals from the Caribbean
(fable 2). Graphical representations of sizedis-
tribution and length-weight relationships for 50
southern Florida species with more than 30
measurements are presented in Appendix A so
that users can assess the range and precision of
the data. Formulae for species with fewer
measurements should be used cautiously.
Species observed in visual reef fish samples but
lacking adequate length- to-weight data are iden-
tified in Table 3.

D l S C U S S l O N

Data include most, but not all, species that have
been observed during visual censuses of reef fish

habitats by the staff at the Miami Laboratory.
Many species are transients or visiting species
and are not considered reef fish by traditional
criteria (i.e., Starck, 1968). These species are
included, however, because they potentially
can be major influences on reef fish community
structure.

Biomass is considered an important variable
in ecological studies. Numbers of fishes used
alone tend to give excessive importance to
small species and juvenile fishes. Biomass may
be more representative of community structure
although it may give excessive importance to
very large individuals. Numbers, biomass, and
frequency-of-occurrence can be combined to
provide an “importance value” for particular
species in ecological studies (Brower and Zar,
1977).

We anticipate that the formulae and length-
weight data will be useful, but will also indicate
gaps in our knowledge. We anticipate publish-
ing more comprehensive periodic updates. We
encourage and solicit contributions of data for
this effort, particularly for species with few data
or lacking data. All contributions will be ac-
knowledged. If sufficient interest exists, we may
expand future editions to include other fishery
parameters, various length-to-length relation-
ships, regional length-to-weight relationships,
and summaries of published length to weight
relaionships. Suggestions are welcome.
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Table 1. - Summary of southern Florida reef fish weight-regressions far 7,503 fish.
Regression formula: log WEIGHT(gms) = Log a + b Log LENGTH(mn).
Names of fishes are from Robins et. al. (1980).

* - Species with Less than four actual fish measurements. The regression values presented can be only considered to represent
very crude estimates. The regression Lines were derived by forcing the intercept through a point at or close to the
origin by adding a "zero" data point.



Table 1. (continued) - Summary of southern Florida reef fish weight-regressions for 7,503 fish.
Regression formula: log WEIGHT (gms) = Log a + b Log LENGTH(mn).
Names of fishes are from Robins et. al: (1980).

* - Species with less than four actual-fish measurements. The regression values presented can be only considered to represent
very crude estimates. The regression Lines were derived by forcing the intercept through a point at or close to the
origin by adding a "zero" data point.
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Table 1. (continued) - Summary of southern Florida reef fish weight-regressions for 7,503 fish.
Regression formula: log WEIGHT (gms) = Log a + b log LENGTH (mm);
Names of fishes are from Robins et. al. (1980).



Table 1. (continued) - Summary of southern Florida reef fish weight-regressions for 7,503 fish.
Regression formula: log WEIGHT (gms) = Log a + b Log LENGTH(m).
Names of fishes are from Robins et. al. (1980).

* - Species with Less than four actual fish measurements. The regression values presented can be only considered to represent
very crude estimates. The regression lines were derived by forcing the intercept through a point at or close to the
origin by adding a "zero" data point.
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Table 2. (continued) - Summary of Caribbean (Puerto Rico, St,. Thomas/St. John, and St. Croix) reef fish
weight-length regressions for 24,383 fish. Regression formula: log W (gms) =
log a + b Log L(mm).
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Table 3. - List of species observed in visual censusing by
Reef Team and for which length-weight data is
needed (fewer than 30 measured individuals
available).
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Table 3. (continued) - List of: species observed in visual
censusing by Reef Team and for
which length-weight data is needed
(fewer than 30 measured individuals
available).

SPECIES COMMON NAME------------------------------------------------------



Table 3. (continued) - List of species observed in visual
censusing by Reef Team and for
which length-weight data is needed
(fewer than 30 measured individuals
available).
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Table 3. (continued) - List of species observed in visual
censusing by Reef Team and for
which length-weight data is needed
(fewer than 30 measured individuals
available).

SPECIES, COMMON NAME------------------------------------------------------
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Table 3.

SPECIES

(continued) - List of species observed in visual
censusing by Reef Team and for
which length-weight data is needed
(fewer than 30 measured individuals

available).

COMMON NAME
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Appendix A.- Frequency distribution and regression graphics for
southern Florida fish species with >30 measurements.
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Appendix A. - Frequency distribution and regression graphics for
( c o n t . ) southern Florida fish species with >30 measurements.
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Appendix A.- Frequency distribution and regression graphics for
{cont. ) southern Florida fish species with >30 measurements.
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Appendix A.- Frequency distribution and regression graphics for
(cont.) southern Florida fish species with >30 measurements.
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Appendix A.- Frequency distribution and regression graphics for
( c o n t . ) . , southern Florida fish specics with >30 measurements.
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Appendix A. - Frequency distribution and regression graphics for
( c o n t . ) southern Florida fish species with >30 measurements.
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Appendix A.- Frequency distribution and regression graphics for
(cont.) southern Florida fish species with >30 measurements.
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